Expression of cytochrome P450 2D6 in Escherichia coli, purification, and spectral and catalytic characterization.
Cytochrome P450 (P450) 2D6 is the classic human liver debrisoquine 4-hydroxylase, the first human P450 for which genetic polymorphism was clearly demonstrated. We prepared 11 different constructs of P450 2D6, with modification at the N-terminus, for expression in Escherichia coli with the vector pCW. These varied considerably in levels of expression of apo- and holoprotein, with the best yield being obtained in a system in which much of the N-terminal hydrophobic segment was removed. Production of holoprotein was highly dependent upon the addition of delta-aminolevulinic acid and FeCl3 to cultures, even though heme production should not be limiting in this system. The expressed protein was not tightly bound to the "heavier" membrane fraction but did not appear to behave as a soluble protein either. A purification strategy was developed involving fractional centrifugation, Triton X-114 phase separation, and flavodoxin affinity chromatography, which led to recovery of apparently electrophoretically homogeneous protein in good yield. Purified P450 2D6 had the expected N-terminal amino acid sequence and catalytic activities toward debrisoquine (4-hydroxylation) and bufuralol (1'-hydroxylation). The availability of a ready source of the recombinant protein should facilitate physical as well as functional studies and antibody production for other uses.